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- Th MAILING DATE of this communication appears on the cov r sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication^) filed on 05 February 2002 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1.2.5-9. 12-16 and 19-32 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-2.5-9.12-16.19-32 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) D Notice of Informal Patent Application (PTO-1 52) 

3) D Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) D Other: 



U.S. Patent and Trademark Office 
PTO-326 (Rev. 04-01) 



Office Action Summary 



Part of Paper No. 17 



Application/Control Number: 09/173,129 Page 2 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 1-2, 5-9, 12-16, 19-32 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/ or use the invention. 

The inclusion of the limitation of "an explosive reaction" between the hydrogen 
containing gas and the oxygen containing gas is not enabled by the applicant's 
specification. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

4. Claims 1-2, 5-9, 12-15 and 26 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Nakajima et al. (U.S. Pat 5,907,188), as previously applied. 
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Nakajima et al. teaches a method of fabricating an electrical device such as a 
transistor formed in a semiconductor substrate that comprises forming an insulating 
layer over the semiconductor substrate, forming a silicon containing structure on the 
insulating layer, forming a conductive structure on the silicon containing structure, 
oxidizing a portion of the insulating layer and the silicon containing structure while 
leaving the conductive structure substantially unoxidized by introducing an oxygen- 
containing gas selected from the group of oxygen (O2) and carbon dioxide (CO2), and 
hydrogen (H2) to the insulating layer, the silicon containing structure and the 
conductive structure; wherein the insulating layer comprises silicon oxide; wherein the 
silicon containing structure comprises polycrystalline silicon; wherein the conductive 
structure comprises an oxygen-sensitive material; wherein the conductive structure 
comprises tungsten; wherein the oxidizing step comprises introducing the oxygen 
containing gas and the hydrogen gas in a portion of a process chamber's total volume; 
and wherein the reaction between O2 and H2 does not increase the pressure in the 
processing chamber beyond a predetermined safe level (Col. 6, lines 34-55). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 20, 21, 23, 27-28, and 29-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakajima et al, as previously applied. 

Nakajima et al. teaches a method of fabricating an electrical device formed in a 
semiconductor substrate that comprises forming an insulating layer over the 
semiconductor substrate, forming a silicon containing structure on the insulating layer, 
forming a conductive structure on the silicon containing structure, oxidizing a portion 
of the insulating layer and the silicon containing structure while leaving the conductive 
structure substantially unoxidized by introducing an oxygen-containing gas selected 
from the group of oxygen (O2) and carbon dioxide (CO2), and hydrogen (H2) to the 
insulating, layer, the silicon containing structure and the conductive structure, and 
wherein the reaction between O2 and H2 does not increase the pressure in the 
processing chamber beyond a predetermined level (Col. 6, lines 34-55), by introducing 
the H2 at low partial pressure, lower than the explosion limit but much higher than the 
oxidation limit 

Thus, Nakajima et al. is shown to teach all of the features of the claim with the 
exception of increasing the concentration of one of oxygen or hydrogen after a reaction 
begins, and increasing the pressure of the chamber as the reaction begins. 

It would have been within the scope of one of ordinary skill in the art to vary the 
concentration of one of the reactants after the introduction into the chamber and the 
reaction begins, in order to form an oxide with a desired thickness, therefore it would 
not yield any unexpected results as the selectivity towards the conductive structure is 
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maintained by the use of specific reactive gases, and that the reaction occurs 
continuously as the O2 and H2 enter the chamber as the gases are introduced at a 
temperature where the reaction is favored, and the total pressure is controlled by 
starting the flow of hydrogen at a lower pressure in order to prevent a violent reaction. 
7. Claims 16, 22, 24, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Komori et al. in view of Nakajima et al.. 

Komori et al. teaches a method of fabricating a memory cell as in Fig. 13 formed 
in a semiconductor substrate comprising the steps of providing a conductive layer 9 
over the semiconductor substrate 5, providing a dielectric material 10 over the 
conductive layer 9, subjecting the conductive layer 9 and the dielectric material 10 to an 
oxygen-containing gas and a separate hydrogen-containing gas, wherein the dielectric 
material is oxidized and the conductive layer remains substantially unoxidized, oxygen- 
containing gas comprises H2O, and the hydrogen-containing gas comprises H2, and 
wherein the reaction between O2 and H2 does not increase the pressure in the 
processing chamber beyond a predetermined safe level (Col. 6, lines 34-55). 

Nakajima et al. teaches a method of oxidizing a dielectric layer and a silicon 
containing layer by introducing an oxygen containing gas that is selected from H2O and 
O2 and a hydrogen containing gas comprising H2. 

It would have been within the scope of one of ordinary skill in the art to use the 
selective oxidation-of Nakajima et al. for the construction of a reliable capacitor where 
the conductive layer is left substantially unoxidized and to vary the concentration of 
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one of the reactants after the introduction into the chamber and the reaction begins, in 
order to form an oxide with a desired thickness, therefore it would not yield any 
unexpected results as the selectivity towards the conductive structure is maintained by 
the use of specific reactive gases, and that the reaction occurs continuously as the O2 
and H2 enter the chamber as the gases are introduced at a temperature where the 
reaction is favored, and the total pressure is controlled by starting the flow of hydrogen 
at a lower pressure in order to prevent a violent reaction. 

8. Claim 19 is rejected under 35 U:S.C 103(a) as being unpatentable over Komori 
et al. in view of Nakajima et al. as applied to claim 16 above, and further in view of 
Wolf. 

Komori et al. as modified by Nakajima et al. teaches all the limitations in the 
claim with the exception of the use of a dielectric material comprising a material 
selected from the group consisting of an oxide/ nitride stack, BST, tantalum pentoxide 
or PZT. 

Wolf teaches in Page 598 the use of tantalum pentoxide and oxide/nitride stacks 
instead of silicon oxide for a capacitor dielectric. 

It would have been obvious to one of ordinary skill in the art to use either 
tantalum pentoxide or an oxide/nitride stack as dielectric as taught by Wolf, as these 
materials can increase the cell capacitance. 
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Response to Arguments 
9. Applicant's arguments filed 2/5/02 have been fully considered but they are not 
persuasive. 

With regards to Applicants argument regarding the newly added limitation of 
the reaction of H2 and O2, being explosive and not increasing the pressure in the 
processing chamber beyond a predetermined safe level, it is noted in Col. 6, lines 34-55, 
that Nakajima et al. teaches the introduction of H2 at a lower pressure in order to 
prevent the pressure in the processing chamber to increase beyond a predetermined 
safe level, that is higher than the oxidation limit for the same motivation of the 
Applicant of preventing the violent reaction between the reactants and an explosion in 
the chamber. Furthermore it is noted that the combustion of hydrogen and oxygen is an 
explosive reaction in itself and thus it is obvious that any process that includes a 
reaction between these two elements has to be controlled to maintain a safe level. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ginette Peralta whose telephone number is (703)305- 
7722. The examiner can normally be reached on Monday to Friday 8:00 AM-4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703)306-2794. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703)308-7722 
for regular communications and (703)308-7724 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)308- 
0956. 

GP 

March 21, 2002 
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Supervisory Patent tainer 
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